Metabolism of 3-phenoxybenzoic acid and the enterohepatorenal disposition of its metabolites in the rat.
The absorption, metabolism and disposition of 3-phenoxybenzoic acid (3PBA) and its 4'-hydroxylated derivative (4'HO3PBA) have been investigated in intact and bile duct-cannulated rats. Both acids are rapidly and extensively eliminated in the urine as the O-sulfate ester of 4'HO3PBA (4'HOSO2O3PBA). Biliary excretion was 45% of the dose when 3PBA was administered at 100 mg/kg, compared with 16% at 10 mg/kg. The major biliary metabolites, identified by mass spectrometry, were 3PBA glucuronide and the ether and ester glucuronic acid conjugates of 4'HO3PBA. These biliary metabolites were of minor importance in the urine. At a dose of 100 mg/kg, an apparent excretion balance figure approximately 120%, as determined from the extent of elimination of radioactivity in the urine (72%) of intact animals and bile of cannulated rats (45%) (only 7% appeared in the feces), suggests that the biliary glucuronides decompose and/or are enzymically cleaved in the gastrointestinal tract to the respective benzoic acids. The latter are subsequently reabsorbed and undergo further metabolism, principally to the sulfate ester which is excreted in the urine. This enterohepatorenal disposition of 3PBA has been confirmed by suppression of the gut microflora with antibiotics in vivo, which dramatically reduces the extent of deconjugation of biliary glucuronides and hence reabsorption of the free benzoic acids. The deconjugation by gut bacteria has also been demonstrated in vitro.